INTRODUCTION
============

There is a need for international training in Disaster Medical Sciences. Scholars and health policy makers from some regions of the world may have limited access to cutting-edge training in the emerging field of Disaster Medicine. It is critical to use the best science and evidence-based approaches available when training future leaders in this field. To this end, a diverse core faculty of Disaster Medical Sciences academicians ([Table 1](#t1-wjem-10-213){ref-type="table"}) has developed a formal program for international applicants seeking training in Disaster Medicine.[@b1-wjem-10-213] Requirements include the following: the sponsoring country must confirm the need for qualified practitioners, and the applicant must describe how the skills and knowledge gained during the fellowship could be applied to improve future disaster management in the home country. To assist potential international Disaster Medical Sciences scholars and U.S.-based educational institutions that wish to engage in similar training programs, this paper provides a detailed description of the program, key considerations for its establishment, and a model core curriculum. The same Disaster Medical Sciences Fellowship is established and available for U.S. applicants; however, U.S. candidates are not subject to sponsorship and visa requirements.

Disaster Medicine is a global issue. In managing disasters of all types and sizes, it is desirable to use a broad-based all-hazard, comprehensive emergency management approach that includes assessments of worldwide challenges and variable approaches to their solutions. In order to establish Disaster Medicine as a distinct academic discipline, a unique body of knowledge must be demonstrated. Textbooks and definitive references[@b2-wjem-10-213],[@b3-wjem-10-213],[@b4-wjem-10-213],[@b5-wjem-10-213] have emerged and are one of the criteria. Fellowships are an additional element needed to form the basis of a unique academic discipline. While several Disaster Medicine Fellowships exist,[@b6-wjem-10-213] few have focused on international applicants or disaster medicine specifically.[@b7-wjem-10-213]

FELLOWSHIP OVERVIEW
===================

Introduction
------------

The emergency department (ED) offers a one- to two-year post-graduate fellowship in Disaster Medical Sciences to U.S. and international physicians. The Fellowship Year 1 covers the core curriculum. The optional Fellowship Year 2 is for applicants who wish to pursue a Masters of Public Health and more in-depth research and training in Disaster Medical Sciences. Participants in the two-year fellowship program may choose to begin Masters work during their first year of training. It is anticipated that most applicants will complete the two-year program.

Demand for Training
-------------------

For international applicants, the sponsoring country must confirm in writing the need for qualified practitioners in Disaster Medicine. The applicant must describe how the skills and knowledge gained during the fellowship will be applied to improve future disaster management in the home country.

Funding
-------

The sponsoring country of the applicant is responsible for all salary, tuition, and expenses, including insurance and benefits, related to the fellowship. An official letter is required of the applicant to confirm this coverage for the duration of the fellowship period.

Institutional Resources
-----------------------

Full access to the resources of the university is provided to the successful applicant. This includes library and internet resources, access to training and simulation materials, office space, statistical support for research, and access to administrative and educational meetings and multidisciplinary faculty including nurse disaster experts. In addition, the applicant will have access to the county Emergency Medical Services Agency and the county Fire Authority as off-site resources. The university hospital is a Level I trauma center, burn center, cardiac center and stroke receiving center with a well-established emergency medicine residency and traditional (domestic) disaster medicine fellowship program.

DETAILS OF THE TRAINING PROGRAM
===============================

Educational Goals and Objectives
--------------------------------

The educational goals and objectives of the Fellowship are to acquire the knowledge and skills related to Disaster Medical Sciences and to implement those skills with the aim of improving the home country's level of preparedness (both national and hospital-based) for critical incidents and disasters. To achieve this overriding objective, the following are specific goals:

### Clinical

-   Gain expertise in treating trauma patients with penetrating injuries and blast injuries

-   Learn and master how to evaluate and manage hazardous materials casualties

-   Improve knowledge of procedures and clinical skills by close observation in the ED, e.g., trauma patients with penetrating injuries (gunshot wounds), blast injuries, hazardous materials casualties

-   Obtain expertise in mass casualty triage

-   Acquire skills in the evaluation of trauma patients with penetrating and blast injuries

-   Learn to diagnose and manage hazardous materials casualties

-   Master mass causality and large-scale event management

-   Gain skills in post mass casualty management, planning, reevaluation of resources, preparing for a second surge and utilizing the data and the experiences gained to improve future responses and research

### Administrative

-   Acquire skills in regional emergency response plans and concept of operations

-   Learn prehospital and hospital-based management of mass casualty incidents from both conventional and chemical-biological-radiological-nuclear causes

-   Gain skills in developing and participating in a minimum of two large-scale disaster preparedness exercises, each focusing specifically on prehospital and hospital responses

-   Develop the skills to understand and apply the National Incident Management System

### Research

-   Understand the fundamentals of disaster research including the unique characteristics that separate it from traditional research approaches

-   Compare and contrast the pros and cons of disaster research methodologies

-   Critically analyze existing disaster literature

-   Develop proposals for important research questions for the future of Disaster Medical Sciences

### Prehospital

-   Learn how triage systems work

-   Understand casualty flow management and tracking and the use of novel devices

-   Gain familiarity with communications systems and casualty-dispatch management in mass casualty incidents

-   Develop knowledge of unique hazards and scene safety during disasters

### Hospital

-   Learn how the Hospital Incident Command System functions

-   Describe hospital decontamination protocols for chemical, biological and radiological hazards

-   Understand the principles of maximizing hospital surge capacity

-   Develop skills in the allocation of scarce resources after a disaster

CORE CURRICULUM
===============

The Disaster Medical Sciences Core Curriculum is based on the experience of the developers (including academic and government), review of existing professional organizations' committee products, and definitive disaster medicine references. As outlined in [Table 2](#t2-wjem-10-213){ref-type="table"}, the core content categories are divided into a Conceptual Framework and Strategic Overview of Disasters (including terminology), Operational Issues, and Clinical Management. This Core Curriculum was submitted to the American Board of Emergency Medicine (ABEM) and the Accreditation Council for Graduate Medical Education (ACGME) as part of the approval process for the Fellowship (see below).

DESCRIPTION OF REQUIRED ROTATIONS
=================================

Sample educational and learning opportunities and activities are listed in [Table 3](#t3-wjem-10-213){ref-type="table"}. Specific rotations include:

University Medical Center and Campus
------------------------------------

### Clinical

Participate in patient care and management discussions on rounds, at morbidity and mortality conferences, and at journal clubs as related to Disaster Medical Sciences. Engage in interactive discussions and training sessions with experienced Professors of Emergency Medicine. At the end of this rotation, the candidate will have gained an understanding of triage and clinical management of disaster casualties including those from chemical, biological, radiological/nuclear, and blast/high explosive causes.

### Research

Study the fundamentals of disaster research and the unique characteristics of disaster research methodologies. Critically analyze existing disaster literature and present critiques at conferences and journal clubs. Develop proposals for important cutting-edge disaster research questions. At the end of this rotation, the candidate will have gained an understanding of the unique issues surrounding disaster research, limitations of current published data, and critical areas for future exploration.

### Teaching

Develop and deliver didactic, interactive, and hands-on sessions for medical students, residents, and nurses involved with disaster management. Participate in training for disaster drills and disaster preparedness including the Hospital Incident Command System, personal protective equipment, and decontamination procedures. At the end of this rotation, the candidate will have gained experience with teaching multidisciplinary groups of disaster healthcare providers using various teaching methodologies.

### Administrative

Coordinate input to hospital and university committees and task forces for disaster planning based on a regional hazard vulnerability analysis. Participate in protocol development using evidence-based methodologies. Work with the University-wide Program in Public Health, including campus-associated research centers such as the Urban Water Research Center, and the Nursing Administration to address critical disaster management issues. At the end of this rotation, the candidate will have gained critical thinking skills and practical experience in addressing cutting-edge disaster challenges for healthcare systems.

Off-site
--------

### Emergency Medical Services and Fire Authority

Attend meetings, participate in drills and evaluate protocols. One-on-one experience with the county Fire Authority Medical Director, visits to the Emergency Operations Center, and paramedic ride-alongs. At the end of this rotation, the candidate will have gained experience in managing prehospital disaster scenarios.

### Public Health

Participate in planning activities, evaluate strategies for public health preparedness, and recognize cutting-edge public health threats. One-on-one experience with the Medical Director, Emergency Medical Services, County Health Care Agency and evaluation of incident management systems for public health. At the end of this rotation, the candidate will have an understanding of the role public health plays in disasters and have gained enhanced knowledge of public health emergency systems and management.

### Disaster Management Systems

Evaluate local, regional, state and national systems for disaster management, inter and intra-agency communications, and cross-cutting issues. One-on-one experience with the Director of Emergency and Trauma Services, Disaster Medical Assistance Team, stockpiling and antidote strategies and planning, and surge capacity approaches. At the end of this rotation, the candidate will have gained knowledge of approaches to organizing disaster response at all levels and experience in allocation of scarce resources during a disaster.

### State Activities

Participate in statewide advisory group planning meetings and related action items. One-on-one experience with the state senior health advisor for disaster management and analysis of disaster planning approaches. At the end of this rotation, the candidate will have gained experience in statewide approaches to disaster management including barriers and opportunities.

### Disaster Congresses

Attend symposia, meetings, and congresses related to disaster medicine. Participate in the National American College of Emergency Physicians Scientific Assembly Disaster Committee and Disaster Section Meetings and attend short courses related to disaster medicine. Meetings with national leaders in disaster medicine will be facilitated by the fellowship director. At the end of this rotation, the candidate will have gained national level perspectives and understand variable strategies and operational approaches to disaster management.

### Federal Government (second year of program)

Evaluate federal systems for disaster management and participate in one-on-one meetings with key government officials in Washington, DC including at the Office of the Assistant Secretary for Public Health Preparedness and Response, Health and Human Services; Office of Health Affairs and Federal Emergency Management Agency, Department of Homeland Security; the Institute for Global and Regional Readiness,[@b8-wjem-10-213] and the Institute of Medicine. At the end of this rotation, the candidate would be able to demonstrate an understanding of federal disaster management systems and explain critical gaps in the federal management of catastrophic disasters.

### International (second year of program)

Participate in health policy advisory groups (such as the German Institute for Emergency Medicine),[@b9-wjem-10-213] research centers (such as the Israeli Ben Gurion Center for Research of Preparedness and Response to Emergencies and Disasters),[@b10-wjem-10-213] and teaching via the European Master in Disaster Medicine.[@b11-wjem-10-213] At the end of this rotation, the candidate will have gained knowledge regarding various international approaches to disaster management, established relationships with internationally renowned disaster researchers, and acquired an understanding of distance learning approaches to international teaching.

### Masters of Public Health (completed in the second year of the program)

Complete rigorous course work and a publishable thesis for the university's public health program. At the end of this rotation, the candidate will have gained the ability to solve public health problems in disasters by applying professional multi-disciplinary approaches and methods in a specialized environment such as local, state or national public health agencies and health care organizations.

SKILLS DEVELOPMENT
==================

A variety of methods are used to develop the applicant's skills. These include: Didactic sessions (e.g., attend weekly emergency medicine grand rounds, participate in medical student disaster training sessions)Hands-on training sessions (disaster simulations and drills)Distance learning over the internetExposure to clinical management of disaster casualtiesMaster current disaster literature -- attend monthly journal clubsAssigned readings and discussion of chapters in Koenig and Schultz's Disaster Medicine: Comprehensive Principles and Practices published by Cambridge University Press, Sponsored by the American College of Emergency Physicians, Foreward by Dr. Richard Carmona, 17^th^ Surgeon General of the United States.[@b2-wjem-10-213],[@b12-wjem-10-213]Attend and participate in disaster health policy meetings and forums at hospital, county, statewide and national levelsPerform "action item" assignments from disaster task forces that address current threats

OPTION FOR TWO-YEAR TRAINING
============================

In order to extend the training to two years, satisfactory progress and a progression of activities must be demonstrated. Requirements include: Successful completion of the first year of Fellowship trainingMasters of Public Health course workDisaster Medical Sciences publishable research projectAdditional Rotations Federal Government (Department of Homeland Security, Federal Emergency Management Agency, Department of Health and Human Services, Office of the Assistant Secretary for Public Health Preparedness and Response, Agency for Healthcare Research and Quality)World Association of Disaster and Emergency MedicineEuropean Master in Disaster MedicineInternational Disaster Conferences -- presentation of research and participation in health policy committees and task forces

EVALUATION METHODS
==================

A rigorous method of evaluation includes the following: Daily communications with Fellowship directorWeekly meetings with core faculty to evaluate progressSuccessful completion of research project on disaster medicine topicTwice yearly formal evaluations and feedback from Fellowship Director

PROCESS TO ESTABLISH AN INTERNATIONAL DISASTER MEDICAL SCIENCES FELLOWSHIP AT A U.S. ACADEMIC INSTITUTION
=========================================================================================================

While an alternate body (the American Board of Physician Specialists) provides board certification for Disaster Medicine,[@b13-wjem-10-213] ABEM, a mainstream accrediting body and one of the 24 medical certification boards recognized by the American Board of Medical Specialties, does not currently recognize Disaster Medicine as a subspecialty. The International Disaster Medical Sciences Fellowship is therefore classified as a non-standard training program per the Accreditation Council for Graduate Medical Education (ACGME), subject to a number of requirements.[@b14-wjem-10-213] The American Board of Emergency Medicine (ABEM) updated their policy in April 2009 to allow for approval of non-standard fellowships.[@b15-wjem-10-213] A J-1 visa is necessary for entrance into the United States for such non-standard educational experiences. Because the fellowship is non-standard, the process to issue a J-1 student exchange visa through the Educational Commission for Foreign Medical Graduates (ECFMG) is different than the much simpler procedure followed for an accredited fellowship, such as toxicology or sports medicine.

The prospective foreign medical applicant must complete an application that includes specific documentation requirements to be eligible for sponsorship for a visa from the ECFMG. The ECFMG is the only entity permitted to provide a J-1 visa. Once the applicant successfully completes the application process, the ECFMG issues a one-year visa. This must be renewed if the candidate remains for an additional year. The renewal process should be started about 6 months prior to the end of the first year.

In addition to paperwork from the applicant, the sponsoring U.S. institution must submit a variety of items to an academic entity, in this case the ABEM, which in turn must give approval of the fellowship's academic content to the ECFMG. The ECFMG requests a document, signed by the fellowship director, that contains the fellowship core curriculum and confirms that the sponsoring institution has an accredited residency program.

There are two types of applicants: 1) Someone already training in the U.S. who needs a "continuation" visa and 2) someone residing outside the U.S. who needs an "initial" visa.[@b16-wjem-10-213] The paperwork is more complex for an applicant who needs a "continuation visa" from an accredited training program (such as a U.S. emergency medicine residency) since the visa type must be modified rather than simply extended. In either case, at least 9 months is needed to progress through the application process. [Table 4](#t4-wjem-10-213){ref-type="table"} provides a detailed outline of steps and timelines for international applicants.

FUTURE DIRECTIONS
=================

In the future, when Disaster Medicine becomes an ABEM recognized subspecialty, the fellowship would no longer be considered "non-standard," and therefore this entire process would be markedly streamlined for a foreign applicant who has completed a U.S. emergency medicine residency. On the other hand, it might become impossible for a U.S. institution to sponsor someone from outside the country. This must be closely monitored, as the importance of global training in Disaster Medical Sciences will remain for the foreseeable future and perhaps even increase as new issues such as global warming emerge.[@b17-wjem-10-213]

Since Disaster Medicine is, by its nature, a multidisciplinary field of science, diverse groups have addressed its development. In the future, a comprehensive multidisciplinary national or even international core curriculum should be developed and endorsed by major academic societies involved in disaster management. A consortium for international disaster medicine fellowships would be desirable. These fellowships should contribute to an international database of Disaster Medical Sciences literature (including non-English language papers) and research projects should be completed as part of each fellowship to further improve the science. International research databases would improve access to seminal and cutting-edge work and foster collaboration on future initiatives.

Long term follow-up of health effects on the host country should be tracked and used to inform changes in national and international health policy. Flexibility should be built in to fellowship training to accommodate teaching country-specific skills (based on needs and resources). The issues of different cultures and languages should be addressed. Researchers should be trained to share knowledge without the artificial boundaries produced by lack of English language skills. A standardized disaster nomenclature that integrates across all languages and cultures is urgently needed.

CONCLUSION
==========

The process to establish a one to two-year International Disaster Medical Sciences Fellowship including a model evidence-based core curriculum is described. This information will prove useful to both prospective international fellowship candidates and U.S.-based institutions that seek to establish comprehensive International Disaster Medical Sciences programs. Educating people in disaster medicine globally influences education and research and furthers collaboration beyond the fellowship. This extends into areas of research and health policy. In addition, these informal networks of trained personnel will facilitate management of real-time disasters. Intangible future rewards will result by connecting the spheres of influence of thought leaders in disaster medicine.
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###### 

Disaster Medical Sciences Core Faculty -- Typical Titles and Functions

  ----------------------------------------------------------------------------------------
  Director of Public Health Preparedness
  Director of International Emergency Medicine
  Director of Disaster Medical Services
  Medical Directors of Emergency Medical Services (county government and fire authority)
  Nursing Director of Emergency and Trauma Services
  ----------------------------------------------------------------------------------------

###### 

ABEM/ECFMG--Approved - International Disaster Medical Sciences Fellowship Core Curriculum

  -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  **Disaster Medicine Core Content Categories**
  1.0 Conceptual Framework and Strategic Overview of Disasters 1.1 Disaster Nomenclature1.2 Disaster Research and Epidemiology1.3 Disaster Education and Training: Linking Individual and Organizational Learning and Performance1.4 Surge Capacity 1.4.1 Critical Thinking in a Resource Poor Environment1.4.2 Alternate Care Sites1.5 International Perspectives on Disaster Management1.6 Ethical Issues in Disaster Medicine1.7 Emerging Infectious Diseases: Concepts in Preparing for and Responding to the Next Microbial Threat1.8 Disaster Mental and Behavioral Health1.9 Special Populations
  2.0 Operational Issues 2.1 Public Health and Emergency Management Systems 2.1.1 National Incident Management System2.1.2 Incident Command System2.1.3 Communications2.1.4 Media2.1.5 Phases of Emergency Management (Mitigation, Preparedness, Response, Recovery)2.1.6 All-Hazard Approach2.1.7 Resource Management2.1.8 Volunteer Management2.1.9 National Disaster Medical System2.1.10 Personal Preparedness2.2 Legislative Authorities and Regulatory Issues2.3 Syndromic Surveillance2.4 Disaster Triage2.5 Personal Protective Equipment2.6 Decontamination2.7 Quarantine2.8 Mass Dispensing of Antibiotics and Vaccines2.9 Management of Mass Gatherings2.10 Transportation Disasters2.11 Emergency Medical Services Scene Management 2.11.1 Recognition, Notification, Initiation2.11.2 Scene Safety2.11.3 Search and Rescue2.11.4 Transportation2.12 Health Care Facility Disaster Management 2.12.1 Hospital Incident Command System2.12.2 Allocation of Scare Resources2.12.3 Evacuation2.13 Mortuary Affairs2.14 Crisis and Emergency Risk Communication2.15 Telemedicine and Telehealth Role in Public Health Emergencies2.16 Complex Public Health Emergencies2.17 Patient Identification and Tracking
  3.0 Clinical Management 3.1 Chemical-Biological-Radiological-Nuclear and Hazardous Materials 3.1.1 Traumatic and Explosive Events 3.1.1.1 Management of Crush Injury3.1.1.2 Management of Compartment Syndrome3.1.1.3 Management of Crush Syndrome3.1.2 Burn Patient Management3.1.3 Clinical Aspects of Large-Scale Chemical Events3.1.4 Biological Events3.1.5 Nuclear and Radiological Events 3.1.5.1 Dirty Bomb3.1.5.2 Nuclear Detonation3.1.6 Hazmat, Toxic, and Industrial Events3.2 Environmental Events 3.2.1 Floods3.2.2 Hurricanes3.2.3 Tornadoes3.2.4 Earthquakes3.2.5 Tsunamis3.2.6 Winter Storms3.2.7 Heat Waves3.2.8 Volcanoes
  -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

*ABEM*, American Board of Emergency Medicine; *ECFMG*, Educational Commission on Foreign Medical Graduates.

###### 

Sample Educational and Learning Opportunities and Activities

  -------------------------------------------------------------------------------------------
  **Meetings, Workshops and Conferences**

  Hospital disaster planning committee meetings\
  Meetings for the county EMS network\
  Hospital emergency preparedness coordinator meetings

  Regional paramedic supervisory committee meetings\
  Emergency Medical Services base hospital director meetings

  Workgroup conference calls

  County Public Health Department training, meetings, and conferences

  Disaster Medical Assistance Team meetings

  Medical Reserve Core meetings

  Regional fire authority meetings and ride-alongs\
  Meetings with regional fire authority medical director

  Emergency department personal protective equipment and decontamination training

  Annual statewide disaster exercise

  Visits to federal authorities in Washington DC

  Annual local and regional emergency medicine conferences

  National Disaster Life Support conferences and trainings

  American College of Emergency Physicians Scientific Assembly

  Medical library workshops, e.g., Refworks, Pubmed

  University meetings on public health topics such as urban water supplies

  **Teaching Opportunities**

  Teaching medical students TriageMass Casualty ManagementPandemic PreparednessBioterrorism

  European Master in Disaster Medicine curriculum development

  Paramedic teaching

  **Continuing Education**

  Weekly emergency medicine grand rounds

  Monthly journal clubs

  Grand rounds for other services Internal MedicineNeurologyTrauma

  **Self Learning**

  Centers for Disease Control and Prevention conference calls and webcasts

  Federal Emergency Management Agency, Emergency\
  Management Institute Independent Study Program Professional\
  Development Series

  University on-line basic disaster training and extension courses
  -------------------------------------------------------------------------------------------

###### 

Administrative Requirements for International Disaster Medical Sciences Fellowship Applicants

  --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  The applicant needs at least **9 months** for processing of the paperwork.
  1\) **ABEM LETTER OF SUPPORT FOR THE FELLOWSHIP** (obtained for this International Disaster Medicine Sciences Fellowship in May 2009 after new ABEM policy enacted in April 2009). **Needs 8 weeks.**
  2\) **GRADUATE MEDICAL EDUCATION COMMITTEE (GMEC) ENDORSEMENT AND PROGRAM VERIFICATION FORM.** Last page on the application that requires signatures of the dean, program directors, department chairs, and others at the host university.
  3\) **FELLOWSHIP PROGRAM DESCRIPTION.** The same one should be sent to both ABEM and the ECFMG to avoid the delays.
  4\) **CONTRACT OR LETTER OF OFFER** from host institution to embassy of sponsoring country.
  5\) **APPLICATION FORM FOR INITIAL SPONSORSHIP.** Pages number 4 and 5 of the applications must be completed by the applicant and the remainder by the Training Program Liaison (TPL) of the host university.
  6\) **STATEMENT OF NEED.** Ministry of Health or other sponsor (e.g., University, Military, or Private Sector/Industry) in applicant's home country - needs **8--12 weeks** to complete the application process.
  7\) **CURRENT CURRICULUM VITAE**
  8\) **COPY OF PASSPORT NAME PAGE(S)**
  9\) **STATEMENT OF EDUCATIONAL OBJECTIVES.** Personal letter.
  10\) **ADMINISTRATIVE FEE.** Payable on line prior to processing.
  11\) **SEVIS I-901 FEE AND THE US EMBASSY FEE** when applying for a visa at the US Embassy in the applicant's home country. **Note**: these fees are not part of the ECFMG application, but must be submitted in order to get the visa.
  12\) **ADDITIONAL DOCUMENTATION** Copies of Form(s) IAP-66/DS-2019 if the applicant has previously held a J-1 visa status (not applicable for an initial application).
  --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
